Alpha-naphthylisothiocyanate causes neutrophils to release factors that are cytotoxic to hepatocytes.
Administration of alpha-naphthylisothiocyanate (ANIT) to rats causes acute liver injury characterized in part by hepatocellular damage and marked neutrophil infiltration, effects that resemble drug-induced cholangiolitic hepatitis in people. ANIT-induced liver injury is neutrophil dependent. Moreover, ANIT can activate neutrophils in vitro. Since neutrophil-derived proteases can mediate hepatocellular killing, we hypothesized that ANIT stimulates neutrophils to release proteolytic enzymes that are cytotoxic to hepatic parenchymal cells. To test this hypothesis, neutrophils were isolated from Sprague-Dawley rats and incubated with ANIT for 6-24 h. ANIT (6-50 microM) was not toxic to neutrophils as indicated by the lack of lactate dehydrogenase release into the incubation medium. The conditioned medium from ANIT-treated neutrophils (ANCM) was collected, centrifuged, added to isolated hepatocytes, and incubated for 8, 16, or 24 h. Conditioned medium collected from neutrophils exposed to 25 or 50 microM ANIT for 16-24 h caused hepatocellular damage as indicated by the release of alanine aminotransferase into the culture medium. The concentration of ANIT in ANCM was nondetectable (0.5 microM). Analysis of ANCM indicated the presence of both cathepsin G and elastase activities. Inhibitors of these enzymes afforded protection against ANCM-induced hepatocellular injury. These results indicate that ANIT causes neutrophils to release toxic proteases which cause hepatocellular damage in vitro.